Purpose. This study aimed to explore family caregivers' experiences with ventilator-dependent patients at home.
Introduction
With the development of medical technology in Europe, America, and Australia, the number of patients using medical ventilators at home has increased rapidly. Furthermore, the number of patients receiving home care is increasing, and the number of patients using mechanical ventilators at home is expected to rise with the average life expectancy and the number of patients with chronic respiratory insufficiency¹⁾.
It is therefore necessary to understand the impact of using medical ventilators at home. Mechanical ventilators have been found to lengthen the lives of patients with chronic obstructive pulmonary disease, restrictive pulmonary disease, and neuromuscular disease. They have also been found to improve the nutritional status and quality of life of patients, decrease medical expenditures 2) , shorten the duration of hospitalization 3) , and be more economical than treating patients in the hospital 4) .
Family caregivers of patients with mechanical ventilators are required to have complex skills in patient management. However, family members only anticipate the simple role of a caregiver.
Hence, they start to care for their patients with little information, experiencing physical and mental challenges, along with sacrifices and overwhelming responsibility 5) . The number of patients using mechanical ventilators at home is increasing in South Korea, yet little is known about the types of patients who use them, their methods of use, or how problems are managed.
Visiting nurses teach content such as circuit and instrument sterilization, inspiration methods, management of tracheotomy tubes, oxygen therapy, and evaluation of pulse and respiration rates. Teaching occurs either whenever the nurse visits or prior to hospital discharge (in which case it can be taught by nurses, the ventilator's manufacturer, doctors, or nutritionists).
Unfortunately, some caregivers never receive this information before the patient is discharged 1) .
Previous studies on the home use of mechanical ventilators in South Korea have focused on the actual condition of the patients 2) , their nursing needs⁶⁾. However, to date, there are no published studies on of the practical experiences of family caregivers of patients using domestic mechanical ventilators. 
Methods

Research design
This investigation was a qualitative study. An inductive approach to data collection by in-depth interviews was used in this study and the data were analyzed using the phenomenological analysis methodology. The purpose of phenomenology is to investigate the meaning and essence of the experience on the specific situation⁸⁾.
The study was approved by the institutional review board (IRB) of Pusan National University
Hospital (E-2013016).
Sample
We explained the purpose of this study to 12
family caregivers who were assigned to a home-visiting nurse from P University Hospital.
The caregivers were selected from a group of patients listed as having domestic mechanical ventilators in South Korea.
Data collection and analysis
We received a list of recommended participants 
Results
The total number of participants in this study was 11, with ages ranging from 42 to 78 years.
Participants' relationship roles with the patients were as follows: 3 wives, 3 husbands, 2 mothers, 1 father, 1 daughter, and 1 younger brother. The duration of using mechanical ventilators at home ranged from 6 months to 12.5 years, and the level of consciousness of the patients ranged from alert to semi-comatose (Table 1) .
Thirty-two descriptive expressions about the caregiving experiences of the families were extracted and categorized into 5 theme clusters using the Colaizzi phenomenological analysis methodology ( Table 2 ).
The themes clusters were: 1. Endurance under the burden situation 2. Role strain as a caregiver 3. Separation from others 4. Trying to find coping methods 5. Oriental ethnical customs.
The description of the participant responses are as follows.
Endurance under the burden situation
Family caregivers of patients using domestic ventilators suffer sleep disturbance during care.
They also endure the daily burden an unbalanced life style and anxiety due to the possibility of mechanical problems with domestic ventilators or power blackouts.
1) Lack of sleep
The greatest inconvenience is that I can't 
2) Chronic fatigue
Nobody can help me even if I am burned out.
3) Giving a bath which is difficult to manage
It is difficult to wash the patient because the ventilator is plugged in, and when I wash the patient's hair or give a bath, I have to separate all the ventilator tubing; that is the most difficult part of bathing.
4) Difficulty holding an Ambu bag
One emergency situation lasted for a long time and I had to squeeze the Ambu bag for 1-2 hours before a mechanical ventilator mechanic arrived, and this area (pointing to her arm) ached (for some time afterwards).
5) Getting injured
I bathed the patient continuously by myself for 1-2 hours and eventually tore a muscle in my arm.
6) Worried
At first, I really only looked at the machine.
At night, three of us would take turns listening to the machine, fearing it would shut down couldn't bear it.
8) Economic burden
The price of medicine and injections are mostly not covered by insurance. There's no night caregiver, and if there is, I'm worried because I don't have the money.
Role strain as a caregiver
Caregivers suffer from role strain due to communication problems with patients and having to handle domestic ventilator problems.
1) Communication obstacles
The patient cannot move at all, but if one (the patient) could at least say something, we could communicate with each other a lot.
2) Using the senses
Because the patient can't talk or communicate, I'm very sensitive to his/her physical changes.
His/her pulse rates are different when the patient is asleep, awake, uncomfortable, and in pain. When we faced a power failure, they came to fix it. Besides, residents of the apartment (building) where we live gave us a hand in many ways. Our family's situation has been known to almost everyone around us. Now I don't care what they think.
Oriental ethnical customs
Participants feel responsible for the patients under their care because the participants think that other care givers cannot take care of the patients with as much love as their families and that patient condition may deteriorate rapidly while being looked after by others. This is due to the ethical belief that all of the patients should be cared for by family care givers.
1) Support from family
Family members help us by taking turns.
2) Controlling my mind
There's no other way. I can't help becoming overwhelmed myself. I have to be patient with myself.
3) Responsibility for the patient
The sick kid is my family because he was born from me. Therefore, caring for that kid is not a punishment that I'm forced to take, but a responsibility that I naturally have to take as his mother.
4) Being bound to patients
I can't avert my eyes from the patient because when I do the patient faces death.
5) Affection for family
The patient is pathetic. That's my feeling -296 -
Discussion
Family caregivers experienced a range of physical and mental burdens while caring for patients on mechanical ventilators. Particularly, they endured a lack of sleep by having to monitor the patient for almost 24 hours a day.
They felt scared when bathing the patient and holding the Ambu bag during an emergency. It was very difficult for them to assume responsibilities by themselves when they were alone. They developed chronic fatigue that, in turn, caused them to develop physical illnesses.
When they became irritated with the patient, they felt worried, anxious, tense, fearful, and guilty. It is urgent to establish social support systems to help these families because they have too many physical and mental burdens in caring for these patients 24 hours/day by themselves.
Smith 2) and Ji-Ming 3) reported similar results.
The caregivers said that caring for the patients by themselves was the most difficult aspect of the role, adding that they wanted someone who could substitute for them, even for a short time.
Research on role adaptation by the families of patients using artificial ventilation systems found that they were at risk of becoming overwhelmed, depressed, and exhausted if they felt worried, anxious, lonely, and fearful when caring for the patient. One of the limitations of this study is that families were recruited from one specialized hospital in S. Korea through the home visiting nurse responsible for patient care.
Conclusion
This investigation was a phenomenological There is an urgent need to recognize and accurately understand the difficulties that family caregivers encounter in working with patients who use mechanical ventilators at home.
Establishing a social welfare system to provide appropriate assistance to the families and conducting research is needed to identify other variables and their effects on these healthcare providers.
